There is an increasing interest in measurements of perceived health status in clinical settings and rehabilitation programmes, as well as in health surveys. Self-rating of health is among the most frequently assessed health perceptions in epidemiological research. A large number of empirical studies have demonstrated that a person's own appraisal of her/his general health is a powerful predictor of future morbidity and mortality, even after controlling for a variety of physical, socio-demographic and psycho-social health status indices. [1] [2] [3] [4] Several theories have been suggested to explain these results: Self-rated health (SRH) may reflect indications of ill health that are not bio-medically detectable or that are not included in the medical examination. Another theory is that SRH merely reflects lifestyle, or psycho-social and socio-demographic conditions known to have adverse effects on health. 5 Even though many studies control for potential confounders, the information available might not be optimal. The question has also been raised as to whether personality factors such as a weak sense of mastery or fatalism influence perceptions of health. 3 Hypochondria and preoccupation with health have also been shown to be important correlates with poor SRH. 6, 7 As SRH reflects the individual's own perception, the measure could be biased according to social desirability, expectations and relative deprivation, i.e. well-known confounders in sociological and psychological measurement theory. To our knowledge no systematic studies of these potential confounders have been Background Self-rating of health is among the most frequently assessed health perceptions in epidemiological research. The aim of this study was to compare different measures of global self-rated health (SRH) with respect to differences in age and sex groups and relations to hypothesized determinants.
made for single-question measures of SRH. The clear pattern of correlations between SRH (in different age groups, cultures and with different measurements) and morbidity/mortality indicates that these confounders, even though they cannot be neglected, do not fully explain the variation in answers. Still, there is a need to study these problems further.
Self-rated health has been measured in various ways, using single questions or scales. The wording, type of scale and the number of response options used vary. Only a few studies have discussed different ways of measuring SRH. 8 The single questions can be classified into three main categories: non-comparative (usually measured by asking respondents whether they would rate their health as excellent, good, fair, poor or very poor), age-comparative (usually measured by asking respondents whether they would rate their health as better, the same or worse if compared to that of other people of their age) and time-comparative, where respondents are asked to rate their health compared to how it was at a given time in the past.
The overall aim of this paper is to contribute to an increased understanding of SRH by comparing three different single question assessments of global SRH used in a normal population. Two are slightly differently phrased non-comparative questions, one with seven and one with five response options, while one is an age-comparative question with five response options. The comparison includes analyses of response patterns in men and women from different age groups. Differences in associations between the SRH measures and socio-demographic, psycho-social, physical, mental and lifestyle factors will be studied. The question addressed is whether the choice of category (agecomparative or non-comparative) and number of response options is of significance when measuring SRH.
Methods

Study group
A random sample of 8200 people over 17 years, from two healthcare regions in the Stockholm area, was drawn from the population register filed by the County Census Bureau. The participants received a postal questionnaire in Spring 1995. After two reminders, 69% of the net population (73% of the women and 65% of the men; unidentified, dead and people living abroad excluded) had answered the questionnaire. The study group thus comprised 5470 people, 46% men and 54% women. The mean age and range was 46.6 (18-93) for men and 47.3 (18-100) for women. Mean age among non-responders was somewhat lower: 40 for men and 43 for women. Information about the socioeconomic characteristics of the study group is presented in Table 1 .
Measurements
A questionnaire was constructed to measure health in a wide sense and included questions about subjective health status, chronic diseases, health care visits, socio-demographic factors, lifestyle factors, psycho-social factors and quality of life. 9 years compulsory school  13  33  50  14  33  64   2 years continuation  34  28  25  35  30  20   3 years continuation  31  14  9  25  9  5   University  19  21  13  20  20  7   Other  3  4  4  5  8  5 The Gothenburg Quality of Life Instrument (GQLI) was used to measure health-related symptoms and social, physical and mental wellbeing. The participants were asked to indicate whether they had experienced any of 30 symptoms during the last 3 months. The symptoms were grouped into psychological symptoms, musculoskeletal symptoms, gastrointestinal symptoms and heart-related symptoms. Another part of the GQLI assesses global social, physical and mental wellbeing, covering general health, fitness, hearing, sight, memory, appetite, general emotional state, energy, patience, self-esteem, sleeping, work, family, economy and housing, appreciation at home and outside the home. These items were rated on a seven-grade Lickert scale ranging from 'very bad' (1) to 'excellent, could not be better' (7) . The GQLI has been validated by correlating physiological and biochemical variables with the included items. 9, 10 The variables from the questionnaire were grouped into: I. Socio-demographic factors, II. Lifestyle factors, III. Psycho-social factors, IV. Mental health, V. Functional health and VI. Physical health.
Socio-demographic factors
These factors include age, housing situation, family situation, education and economic situation. Ratings of satisfaction with housing conditions on a seven-grade scale were used to assess housing situation. As a measure of family situation, marital status and size of household were used. Educational level was classified into five levels, ranging from compulsory school to university. The respondents rated their satisfaction with their economic situation on a seven-grade scale. 9 
Lifestyle factors
Leisure time activities were measured with the question 'How often have you participated in these activities in the past year?' followed by a list of leisure time activities. The response alternatives 'never', 'occasionally' or 'often/regularly' were coded 0, 1, and 2, respectively, and a summed index, was calculated for social activities. 11 Physical activity during leisure time was estimated on a four-point scale where 1 indicates no activity, 2 indicates moderate activity (cycling, walking) у2 h a week, 3 indicates strenuous exercise (swimming, tennis, running, etc.) once or twice a week and 4 indicates strenuous exercise у3 times a week. 12 Smoking habits were registered as smoker or non-smoker. Measures of dietary habits included four questions about consumption of fatty food, fruits, vegetables, fibre and sweets. 13 The scores were summed up to an index ranging from 3 to 12, where a high value indicates healthy dietary habits.
Psycho-social factors
The psycho-social factors included satisfaction with home, family, work, leisure and feeling appreciated within and outside the home. These items were rated on a seven-point scale (1 = poor, 7 = excellent). 7 This group also included information on social support (emotional and instrumental) 14 and anchorage in the local residential area and at work. 15 
Mental health
As a measurement of mental health, the following items were rated on a seven-point scale: general emotional state, energy, patience, self-esteem and sleep. Functional mental health was estimated with the question, 'Do you suffer from anxiety, nervousness or depression which entails that you cannot, or must exert yourself to be able to, have contact with others?'. Psychological symptoms such as nervousness, irritation, overwork, restlessness and gloominess in the last 3 months were summed up to the index 'State of mind'. 9
Functional health
Health factors that affect daily living were classified as functional health. The following questions, answered by yes or no, were included: 'Do you suffer from any disease or handicap that continually, or for limited periods, makes you (or can make you) unable to lead a normal life?', 'Do you suffer from pain or other problems that you are reminded of daily?' Ratings of sight, hearing, memory, appetite and fitness on a seven-point scale were also used as measures of functional health.
Physical health
As a measurement of physical health, chronic diseases, symptoms, health care use (number of visits to the doctors in the past year) and sick leave (number of days in the past year) were used. Chronic diseases were measured with the question: 'Are you suffering from any of the following chronic diseases?' followed by: cardiovascular disease, diabetes, hypertension, musculoskeletal disorders, chronic pain and asthma. Self-reported symptoms (in the last 3 months) were grouped into: gastrointestinal problems, pain in joints and muscles and heart-related symptoms.
Self-rated health
Self-rated health was measured using the following three questions:
I. How would you rate your general health status? (Referred to subsequently as SRH-5) with reply alternatives: Very good, Quite good, Neither good nor poor, Quite poor, and Poor.
II. How do you regard your health? (Referred to subsequently as SRH-7) with reply alternatives ranging from 1 to 7, where 1 = Very poor, and 7 = Excellent, could not be better.
III. How would you assess your general health status compared to that of others of your own age? (Referred to subsequently as SRH-age) with reply alternatives: Much better, Slightly better, Neither better nor worse, Slightly worse and Much worse.
The codings for SRH-5 and SRH-age have been reversed in the analyses, a higher value is thus always equivalent to higher ratings of health.
Statistical methods
The analyses were performed separately for sex and age groups (18-44, 45-64, у65 years) and in some cases educational level. Comparisons between the SRH assessments were studied with respect to response frequencies, frequency distributions, age and gender differences and differences in associations with hypothesized determinants.
Differences in SRH-mean between men and women in different age groups were tested with t-test. Associations between the different SRH assessments and the variables included in the factors (socio-demographic, lifestyle, psycho-social, mental and physical) were initially analysed as product-moment correlations (Spearman's). As a second step, multiple regression analyses were used separately for the different factors with the different SRH assessments as dependent variables and the variables included in the factors as independent variables. In this paper, the SRH assessments are compared with respect to explained variance from the independent variables in the different factors. Significant differences are indicated according to: * P Ͻ 0.05, ** P Ͻ 0.01 and *** P Ͻ 0.001. Occasionally, differences on the 10% level are indicated as a +.
Results
Distributions and means
The item non-response for the three measures of SRH was between 0 and 17% in the different age, education and sex groups ( Table 2) . Non-responses were throughout highest for SRH-7, especially in the oldest age group and above all among the older women. The group with low to medium education had, in all sex and age groups, somewhat lower response rates for SRH-7 while there were no differences with respect to educational level for the other two measures.
The frequency distributions of the three SRH measures are presented in Table 3 . The distributions were essentially similar for men and women. However, the results from the agecomparative measure shows that more men than women tended to rate their health as better than that of others of the same age (44% versus 35%), whereas no gender differences appeared among those who assessed their health as worse than others (11%). The age-comparative measure was also less skewed than the other two measures: approximately 50% chose the middle alternative (neither better nor worse) when rating their health, compared to less than 20% for the noncomparative measures. Figure 1 presents mean values for the three SRH measures by sex and age groups. For SRH-5 and SRH-7 the patterns were similar with a tendency to poorer health ratings with increasing age, whilst the age-comparative measure showed slightly improved ratings the higher the age.
Gender differences seem to appear in the same age groups irrespective of measure, mainly among the youngest where women rate their health as significantly poorer than men do. Women consistently rate their health as poorer or the same as men.
Intercorrelations
The three measures are naturally strongly correlated. For the whole group the correlations are 0.75 between SRH-7 and SRH-5, 0.57 between SRH-7 and SRH-age, and 0.62 between SRH-5 and SRH-age. Table 4 presents intercorrelations between the SRH measures for different age, education and sex groups. There were no differences between men and women or low/ medium and high educational level, but a tendency to weaker associations between measures in the 18-44 age group. The correlations were consistently strongest between the two noncomparative measures (SRH-7 and SRH-5), no matter whether the whole group or the different sex, education and age groups were compared. The overall impression from the correlation analyses in Table 5 is that associations with determinants were predominantly strongest for the SRH-7 measure and weakest for SRH-age. Differences between SRH-7 and SRH-5 were in most cases negligible.
Associations with determinants
The correlations between the SRH measures and sociodemographic factors are fairly weak, especially for the 'objective measures' of age, marital status and education, while selfassessed housing and economic situation show higher correlations. The weak correlation, especially for men, between SRH-age and age implies that the instruction works, i.e. people do seem to consider their age when they assess their health in relation to others. SRH-7 were correlated more strongly with sociodemographic variables compared with the other SRH measures.
There are no evident differences between the SRH measures when comparing correlations with lifestyle factors. The different indicators for lifestyle were, apart from physical activity in leisure time, relatively weakly associated with SRH.
Within the group psycho-social factors, systematic differences between the SRH measures appeared for the more strongly correlated variables (satisfaction with home/family, work and leisure and appreciation within and outside home), where SRH-7 shows the strongest correlations and SRH-age the weakest. No such obvious differences occurred for the variables with weaker correlations (support and anchorage in living area/ work/school).
The variables measuring mental health and functional health were generally strongly correlated with SRH; the trend with the strongest correlation for SRH-7 and weakest for SRH-age is obvious in this factor. The variables 'state of mind' for women and 'satisfaction with fitness' for men diverge from the trend, the SRH assessments being fairly equally correlated with these variables.
Associations between the different physical health assessments and SRH shows that most physical health conditions were strongly correlated with SRH. This is evident for the variables describing symptoms, while chronic conditions like asthma, diabetes and high blood pressure seem to have a lower impact on subjective general health ratings. Apart from sick leave, asthma and gastrointestinal problems, the SRH-7 measure showed the strongest correlations and SRH-age the weakest.
Regression analyses were performed for the variable groups separately with the different SRH measures as dependent variables. The relation between determinants and the different SRH assessments was studied with respect to explained variance. The results (Table 6 ) confirm the findings from the correlation analyses: the factors included explain the largest proportion of variance for the SRH-7 measure, somewhat less for SRH-5 and least for SRH-age. One exception is Lifestyle where the variables included explain the largest proportion of variance for SRH-5 which is also in concordance with the results from the correlation analyses. These patterns were valid for both men and women. No obvious interactions between gender and the SRH measures appeared: for all three measures, Psycho-social factors and Mental health explained equal proportions of variance for men and women, Physical health explained a larger proportion of variance for women, while Lifestyle and Socio-demographic factors explained a larger proportion for men. 
Discussion
The predictive power of subjective global health assessments has been shown in a number of studies. Accordingly, different measures of global SRH are frequently used as central concepts in prospective studies with morbidity and mortality as outcome variables. 16 It is thus important to study similarities and diversities between different SRH measures and whether they measure the same thing: can the variation in SRH assessments be explained by the same factors for three different measures with similar aims but different wordings and response options? To our knowledge, no studies comparing different measures of global SRH have been published this far. This study compares three different single question assessments of global SRH regarding response frequencies, frequency distributions for different age and sex groups and associations with related factors. Two SRH measures were non-comparative, one with seven (SRH-7) and one with five response options (SRH-5), while the third question asked the respondents to compare their health with others of the same age (SRH-age). The seven-graded measure had specified response options only at the ends of the scale, while the other two measures gave specified statements for each option.
The overall impression is that the three different SRH measurements represent parallel assessments of subjective health. This finding was expected, as more than 30 studies, in spite of differences in design, study group, follow-up period, control for confounders and SRH measurements, have demonstrated similar relations between SRH and mortality. 8 There are, however, some differences worth considering when choosing measurements for subjective health assessments.
The most striking observation concerning response frequencies was the high item non-response in the oldest age group to the SRH-7 measure, especially among women with low to medium education. This suggests that questions with non-specified response options might be less suitable for an older population. Item non-response was otherwise generally low.
All three measures gave skewed frequency distributions with high proportions of respondents rating their health as better than the middle alternative. However, the age-comparative measure was less skewed: approximately 50% when rating their health chose the middle alternative (neither better nor worse than others of the same age), compared to between 12% and 17% for the non-comparative measures. The skewness decreased with age for all measures, which seems reasonable as health problems usually increase with age. In the over 65 age group all three measures were similarly skewed. These observations might be of importance depending on the purpose of the study. The age-comparative measure may be recommended if the sample size is small and the aim is to compare groups with poor, medium and good SRH.
The fact that throughout women rated their health as slightly poorer than men did and significantly poorer in the youngest age group is hardly surprising. A number of studies have shown that women, especially younger women, experience their health as poorer than men do. 17, 18 There were, however, no differences between the SRH measures with respect to gender. When comparing mean ratings in different age groups, significant differences appeared in the same age groups irrespective of measure.
The associated variables included, summarized to six factors (Socio-demographic, Lifestyle, Psycho-social, Mental health, Functional health and Physical health), were nearly throughout strongly correlated with the SRH assessments. The overall trend was that SRH-7 correlated most strongly with the independent variables, while SRH-age showed the weakest correlations. SRH-5 resembled SRH-7 but SRH-7 correlated generally more strongly with the associated variables. This may be due to the fact that the SRH-7, as well as a number of the independent variables, was included in the GQLI which might have influenced the respondents to make their assessments in the same direction. Another explanation could be that the more differentiated scale entails a more precise health-measure.
Even though the correlations were at slightly different levels for the SRH measures, there were no differences in the patterns of associations with the independent variables. The conclusion from the analyses of associations with related factors is that the three SRH measures are equally applicable, but that the higher sensitivity of SRH-7 suggests that this measure is preferable if the study group is small. An age comparison showed an upward trend for the agecomparative measure while the non-comparative measures showed the more expected pattern of deteriorated ratings with increasing age. This observation was more evident among men. People thus tend to overestimate their health in relation to others (or underestimate the health of others) with increasing age. The main idea behind the age-comparative measure is to achieve an age-adjustment without having to adjust for age in the analysis. The results, however, imply an 'over-adjustment' for age as the SRH-age score tends to increase with age. This may contribute to explaining the relatively weak correlation between SRH-age and the associated variables. Age-comparative measures may thus be less suitable in longitudinal studies with the aim of studying changes in SRH with increasing age.
The SRH-age measurement naturally had a weak correlation with age. The non-comparative questions did, however, also show surprisingly weak correlations with age. It appears as if subjective health is to a certain degree assessed according to what could be expected considering the circumstances.
Analyses of the associations between the different SRH measures and the hypothesized determinants were also performed with control for age. The results gave nearly identical results to the analyses without age-control. No systematic variation between the measurements appeared. These findings imply that all three SRH measures, irrespective of instruction, include ageadjustments to some extent.
The fairly weak correlations between the SRH assessments and chronic diseases such as asthma and diabetes supports the assumption that health is assessed according to what could be expected. The observation that SRH was highly associated with physical symptoms rather than manifest diseases may also be due to the fact that a detected and medically well-treated disease can be symptom-free and thus not affect the respondent's general sense of wellbeing. In summary, the results demonstrate that the studied SRH measures represent parallel assessments of subjective health. However, an important issue is of course whether the SRH measures differ in ability to predict morbidity and mortality. Taking previous research in the area into account, it is most likely that with a sufficient follow-up period, all three measures will prove to be predictive. Within the next few years, followup studies will be performed to analyse differences in predictive powers for the three measures. Analyses will also be made in order to study if there are other, maybe more important, predictors of morbidity and mortality among the hypothesized determinants.
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